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Description

[0001] The present invention relates to a pharmaceu-
tical composition comprising mupirocin and chlorhexi-
dine.
[0002] Mupirocin, formerly known as pseudomonic
acid, is a therapeutically useful compound which exhib-
its good antibacterial activity, mainly against Gram-pos-
itive bacteria, but also against some Gram-negative
bacteria such as Haemophilus influenzae and Moraxella
catarrhalis. It acts as selective reversible inhibitor of
bacterial iso-leucyl t-RNA synthetase, thereby inhibiting
bacterial protein synthesis (see Merck Index, 11th edn,
1989, 993 and references therein). The compound has
an ester moiety which is susceptible to metabolism, ef-
fectively excluding the systemic use of the compound.
It is however clinically effective as a topical agent.
[0003] Topical antibacterial compositions comprising
mupirocin are marketed by SmithKline Beecham under
the trade names Bactroban Ointment and Bactroban
Nasal. The first product is an ointment comprising a wa-
ter soluble polyethylene glycol base (see also EP 0 095
897-A, Beecham Group) whilst the second product com-
prises the calcium salt of mupirocin in a white soft par-
affin based ointment containing a glycerin ester (see al-
so EP 0 167 856-A, Beecham Group). More recently,
topical creams comprising mupirocin or a salt thereof
have been described (PCT/US94/12026, SmithKline
Beecham). The formulation comprising the calcium salt
of mupirocin in a white soft paraffin based ointment con-
taining a glycerin ester is particularly useful when ap-
plied to the anterior nares for the prophylatic eradication
of the nasal carriage of Staph aureus.
[0004] More recently, De Wet has disclosed the re-
sults of a clinical study demonstrating the efficacy of a
combination of mupirocin and chlorhexidine in treating
infected areas of skin, in particular infected burns inju-
ries (paper presented to South African Burns Society
Congress on 16 October 1994, Sun City, South Africa).
Separate compositions of a mupirocin ointment (Bac-
troban ointement, 2% in a polyethylene glycol base) and
a chlorhexidine cream (1%) were used in a 1:1 ratio and
mixed in situ, prior to application. It would however be
more convenient to provide a single composition com-
prising mupirocin and chlorhexidine.
[0005] Preliminary studies had shown that merely ad-
mixing commercially available compositions of mupiroc-
in and chlorhexidine gave compositions which were un-
stable. In addition, chlorhexidine is known to cause for-
mulation problems because of its tendency to form in-
soluble salts. In principle, a salt could be formed with
mupirocin which might cause problems. Surprisingly, it
has now been found that pharmaceutical compositions
with acceptable stability can be prepared, suggesting
that excipients within the chlorhexidine composition
originally used were incompatible with mupirocin.
[0006] Accordingly, the present invention provides for
a pharmaceutical composition comprising:

from 0.01 to 10% by weight of mupirocin or a phar-
maceutically acceptable salt or ester thereof; and
from 0.01 to 5% by weight of chlorhexidine or a
pharmaceutically acceptable salt thereof; in a vehi-
cle comprising at least 50% by weight of a pharma-
ceutically acceptable poly (substituted or unsubsti-
tuted alkylene) glycol or a derivative thereof.

[0007] Such pharmaceutical compositions have an
acceptable shelf life.
[0008] Suitable pharmaceutically acceptable salts are
well known in the art and include alkali metal salts such
as sodium and lithium and alkaline earth metal salts
such as calcium, of which the calcium salt is preferred,
in particular the crystalline dihydrate form thereof de-
scribed in EP 0 167 856-A (Beecham Group), as well as
other metal salts, for instance silver, aluminium, ammo-
nium and substituted ammonium salts. The salts may
be anhydrous or may be in the form of pharmaceutically
acceptable solvates, for instance alcoholates and, es-
pecially, hydrates. Preferred salts include the calcium,
silver and lithium salts, in particular the calcium salt. In
the case of the calcium salt of mupirocin, the crystalline
salt, preferably the crystalline hydrated calcium salt,
more preferably the crystalline dihydrate salt, is used.
[0009] Suitable pharmaceutically acceptable esters
are well known in the art and include lower alkyl esters,
especially the methyl and ethyl esters.
[0010] Mupirocin is used in preference to a salt or es-
ter thereof.
[0011] Suitably, mupirocin or a pharmaceutically ac-
ceptable salt or ester thereof is present in between 0.1
and 5%, preferably 0.5 and 5%, more preferably 1 and
3%, typically about 2%, by weight of the composition.
[0012] Suitable chlorhexidine salts are pharmaceuti-
cally acceptable and include the water soluble dihydro-
chloride, diacetate and digluconate salts.
[0013] Suitably, chlorhexidine digluconate is used.
Suitably, chlorhexidine digluconate is incorporated into
the formulation as the commercially available 20%
aqueous solution.
[0014] Suitably, chlorhexidine or a pharmaceutically
acceptable salt thereof is present in between 0.05 and
5, preferably 0.1 and 1.0%, more preferably 0.1 and
0.5% by weight of the composition (expressed as the
weight of the free base). Typical compositions may com-
prise 0.2 or 0.5% by weight of the composition.
[0015] Suitable pharmaceutically acceptable poly
(substituted or unsubstituted alkylene) glycols are well
known in the art and include those having the following
repeating unit:

in which n is an integer, preferably 2 or 3, and
as well as those in which one or more methylene groups
of each repeating unit is substituted.

-(CH2)nO-
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[0016] Suitable substituents include alkoxy groups
such as methoxy, as in polymethoxypropylene glycol.
Such polymers are known by a variety of names, for in-
stance when n = 2, as polyethylene glycol, polyoxyeth-
ylene, polyoxyethylene glycol and macrogol and, when
n = 3, as polypropylene glycol, polyoxypropylene and
polyoxypropylene glycol. All these are useful in the in-
vention as are derivatives of these polymers.
[0017] Suitable derivatives include ethers and esters
of the poly (substituted or unsubstituted alkylene) gly-
cols, such as macrogol ethers and esters, for instance
cetomacrogol; glycofurol; polyethoxylated sorbitol mo-
noesters (for instance, Tweens, ICI); block copolymers
including poly (substituted or unsubstituted alkylene)
glycols such as block copolymers of polyethylene glycol
and polypropylene glycol (poloxamers, for instance the
'Pluronics', BASF-Wyandotte); and cross-linked poly-
ethylene glycols.
[0018] The poly (substituted or unsubstituted
alkylene) glycols and derivatives thereof may be used
singly, or various grades and types may be used in com-
bination, to achieve the desired physical properties of
the formulation.
[0019] Preferably the formulation comprises polyeth-
ylene glycol or a derivative thereof. Polyethylene glycols
(PEG's) and derivatives thereof are commercially avail-
able in a variety of chain lengths and with a variety of
consistencies. Suitable polyethylene glycols include
PEG 200, PEG 300 and PEG 400 (liquids); PEG 1000
and PEG 1540 (semi-solids); and PEG 4000 and PEG
6000 (hard solids). PEG 4000 is the B.P. nomenclature
for PEG with mean molecular weight of 3350. This ma-
terial is also known as PEG 3350 in U.S.P. nomencla-
ture.
[0020] Suitable polyethylene glycol derivatives in-
clude ethers and esters of the poly(substituted or un-
substituted alkylene glycols) such as macrogol ethers
and esters, for instance cetomacrogol, glycofurol (tet-
rahydrofurfuryl alcohol polyethylene glycol ether) (liq-
uid); Tween 60 (polyoxyethylene sorbitan monostear-
ate) (semi-solid); and Tween 80 (polyoxyethylene sorb-
itan monooleate) (liquid).
[0021] These may be used singly or admixed in suit-
able proportions to achieve the desired consistency of
formulation.
[0022] A preferred combination comprises PEG 4000
and PEG 400, suitably in a ratio of from 0.5:1 to 1:5,
preferably from 1:1 to 1:2; more preferably about 1:1.5.
[0023] A preferred vehicle consists essentially of PEG
4000 and PEG 400, suitably in a ratio of from 0.5:1 to 1:
5, preferably from 1:1 to 1:2; more preferably about 1:
1.5, plus water derived from the chlorhexidine digluco-
nate aqueous solution.
[0024] Typically, the vehicle comprises at least 60%,
preferably at least 70%, more preferably at least 80%,
most preferably at least 90% by weight of a pharmaceu-
tically acceptable poly (substituted or unsubstituted
alkylene) glycol or a derivative thereof.

[0025] Suitably, the compositions is adapted for topi-
cal administration.
[0026] Suitable such compositions include, for in-
stance, ointments, creams or lotions, eye ointments and
eye or ear drops and aerosols. In addition, compositions
of the present invention may be used impregnated
dressings. Compositions of the present invention may
also contain appropriate conventional additives such as
preservatives, solvents to assist drug penetration and
emollients in ointments and creams. The formulations
may also contain conventional carriers such as cream
or ointment bases and ethanol or oleyl alcohol for lo-
tions.
[0027] Preferred compositions according to the
present invention comprise:

from 0.5 to 5% by weight of mupirocin or a pharma-
cuetically acceptable salt or ester thereof; and
from 0. 1 to 1% by weight of chlorhexidine or a phar-
maceutically acceptable salt thereof; in a vehicle
comprising at least 50% by weight of polyethylene
glycol or a mixture of polyethylene glycols and from
0 to 25% of a polyethylene glycol derivative or mix-
ture of polyethylene glycol derivatives.

[0028] More preferred ointment compositions com-
prise:

from 1 to 3% by weight of mupirocin; and
from 0.1 to 1% by weight of chlorhexidine or a phar-
maceutically acceptable salt thereof; in a vehicle
comprising a mixture of polyethylene glycol 4000
and polyethylene glycol 400 in a ratio 1:1 to 1:2.

[0029] Particularly preferred ointment compositions
consist essentially of:

from 1 to 3% by weight of mupirocin; and
from 0. 1 to 1% by weight of chlorhexidine or a phar-
maceutically acceptable salt thereof; in a vehicle
comprising a mixture of polyethylene glycol 4000
and polyethylene glycol 400 in a ratio 1:1 to 1:2,
present in at least 90% by weight of the vehicle.

[0030] Compositions of the present invention may be
prepared by conventional pharmaceutical techniques.
Thus, ointments and creams are conventionally pre-
pared by mixing together the solid or semi-solid polyeth-
ylene glycols or derivatives thereof, and stirring in the
therapeutic agents and any other ingredients. The prod-
uct is then slowly cooled and filled into containers such
as collapsible metal or plastic tubes.
[0031] Liquid preparations such as ear and eye drops,
are produced by dissolving the therapeutic agents in the
liquid polyethylene glycols or derivatives thereof and the
other ingredients then added. The resulting solution or
suspension is distributed into glass or plastic bottles or
in single dose packs such as soft gelatin capsules which
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are then often heat sealed.
[0032] If necessary, the composition may be milled at
any suitable stage of the process.
[0033] A suitable sterilisation step may be included in
the above processes, if necessary. Alternatively, raw
materials may be obtained in sterile conditions and the
compositions then produced aspectically.
[0034] The combination of mupirocin and chlorhexi-
dine provides an antibacterial regime which has a
broader spectrum of activity than either agent alone. In
particular, the combination has superior activity against
Pseudomonas sp than either agent alone.
[0035] Preferably, compositions of the present inven-
tion are used for treating topical bacterial infections, in
particular infected bums injuries. The method may also
be used for the prophylatic treatment of burns injuries.
[0036] The invention will now be illustrated by the fol-
lowing Examples:

Example

1. Ointment comprising 2% mupirocin and 0.5%
chlorhexidine

[0037] The composition per 100g ointment is as fol-
lows:

[0038] The composition was produced by melting the
mixture of PEGs, stirring in the mupirocin and then stir-
ring in the chlorhexidine digluconate solution.
[0039] The composition showed a satisfactory stabil-
ity after 3 months at 37°C and 75%RH and 9. months
at 15-25°C and ambient (55-80%) RH.

2. Ointment comprising 2% mupirocin and 0.2%
chlorhexidine

[0040] A further composition was prepared, using the
proportions described above 1 except for chlorhexidine
digluconate 20% aq soln (1.78ml).

Claims

1. A pharmaceutical composition comprising:

from 0.01 to 10% by weight of mupirocin or a
pharmaceutically acceptable salt or ester
thereof; and
from 0.01 to 5% by weight of chlorhexidine or
a pharmaceutically acceptable salt thereof; in
a vehicle comprising at least 50% by weight of

Mupirocin 2.0g
Chlorhexidine digluconate 20% aq soln 4.44ml
Polyethylene glycol 400 55.04g
Polyethylene glycol 4000 37.23g

a pharmaceutically acceptable poly (substitut-
ed or unsubstituted alkylene) glycol or a deriv-
ative thereof.

2. A composition as claimed in claim 1 comprising;

from 1 to 3% by weight of mupirocin or a phar-
maceutically acceptable salt or ester thereof;
and
from 0.1 to 1% by weight of chlorhexidine or a
pharmaceutically acceptable salt thereof; in a
vehicle comprising a mixture of polyethylene
glycol 400 and polyethylene glycol 4000.

3. A composition as claimed in claim 1 or 2 comprising:

from 1-3% by weight of mupirocin; and
from 0.1 to 1% by weight of chlorhexidine or a
pharmaceutically acceptable salt thereof; in a
vehicle comprising a mixture of polyethylene
glycol 4000 and polyethylene glycol 400 in a ra-
tio of about 1:1.5, present in at least 90% by
weight of the vehicle.

4. A composition as claimed in any one of claims 1 to
3 which comprises mupirocin, present in about 2%
by weight of the composition.

5. A composition as claimed in any one of claims 1 to
4 which comprises chlorhexidine digluconate.

6. A composition as claimed in claim 5 in which chlo-
rhexidine digluconate is present in about 0.5% (ex-
pressed as the free base) by weight of the compo-
sition.

7. A composition as claimed in claim 6 in which chlo-
rhexidine digluconate is present in about 0.2% (ex-
pressed as the free base) by weight of the compo-
sition.

8. The use of mupirocin or a pharmaceutically accept-
able salt or ester thereof and chlorhexidine or a
pharmaceutically acceptable salt thereof in the
manufacture of a medicament according to claim 1
for treating topical bacterial infections.

9. A use as claimed in claim 8 in which the medicament
is to be used for treating infected burns injuries.

Patentansprüche

1. Arzneimittel, umfassend:

0,01 bis 10 Gew.-% Mupirocin oder eines phar-
mazeutisch verträglichen Salzes oder Esters
davon; und

5 6



EP 0 921 791 B1

5

5

10

15

20

25

30

35

40

45

50

55

0,01 bis 5 Gew.-% Chlorhexidin oder eines
pharmazeutisch verträglichen Salzes davon;

in einem Träger, umfassend mindestens 50
Gew.-% eines pharmazeutisch verträglichen
Polysubstituierten oder unsubstituierten Poly-
alkylenglycols oder eines Derivates davon.

2. Mittel nach Anspruch 1, umfassend:

1 bis 3 Gew.-% Mupirocin oder eines pharma-
zeutisch verträglichen Salzes oder Esters da-
von; und

0,1 bis 1 Gew.-% Chlorhexidin oder eines phar-
mazeutisch verträglichen Salzes davon;

in einem Träger, umfassend ein Gemisch aus
Polyethylenglycol 400 und Polyethylenglycol
4000.

3. Mittel nach Anspruch 1 oder 2, umfassend:

1 bis 3 Gew.-% Mupirocin; und

0,1 bis 1 Gew.-% Chlorhexidin oder eines phar-
mazeutisch verträglichen Salzes davon;

in einem Träger, umfassend ein Gemisch aus
Polyethylenglycol 4000 und Polyethylenglycol
400 in einem Verhältnis von etwa 1:1,5, die min-
destens 90 Gew.-% des Trägers darstellen.

4. Mittel nach einem der Ansprüche 1 bis 3, das Mu-
pirocin umfasst, das etwa 2 Gew.-% des Mittels dar-
stellt.

5. Mittel nach einem der Ansprüche 1 bis 4, das Chlor-
hexidindigluconat umfasst.

6. Mittel nach Anspruch 5, in dem Chlorhexidindiglu-
conat etwa 0,5 Gew.-% (ausgedrückt als die freie
Base) des Mittels darstellt.

7. Mittel nach Anspruch 6, in dem Chlorhexidindiglu-
conat etwa 0,2 Gew.-% (ausgedrückt als die freie
Base) des Mittels darstellt.

8. Verwendung von Mupirocin oder einem pharma-
zeutisch verträglichen Salz oder Ester davon und
Chlorhexidin oder einem pharmazeutisch verträgli-
chen Salz davon bei der Herstellung eines Medika-
ments nach Anspruch 1 zur Behandlung von topi-
schen, bakteriellen Infektionen.

9. Verwendung nach Anspruch 8, wobei das Medika-
ment zur Behandlung von infizierten Verbrennungs-
verletzungen verwendet werden soll.

Revendications

1. Composition pharmaceutique comprenant :

0,01 à 10 % en poids de mupirocine ou d'un de
ses sels ou esters pharmaceutiquement
acceptables ; et
0,01 à 5 % en poids de chlorhexidine ou d'un
de ses sels pharmaceutiquement acceptables ;
dans un véhicule comprenant au moins 50 %
en poids d'un poly(alkylène substitué ou non
substitué)glycol pharmaceutiquement accep-
table ou d'un de ses dérivés.

2. Composition suivant la revendication 1,
comprenant :

1 à 3 % en poids de mupirocine ou d'un de ses
sels ou esters pharmaceutiquement
acceptables ; et
0,1 à 1 % en poids de chlorhexidine ou d'un de
ses sels pharmaceutiquement acceptables ;
dans un véhicule comprenant un mélange de
polyéthylène-glycol 400 et de polyéthylène-gly-
col 4000.

3. Composition suivant la revendication 1 ou 2,
comprenant :

1 à 3 % en poids de mupirocine ; et
0,1 à 1 % en poids de chlorhexidine ou d'un de
ses sels pharmaceutiquement acceptables ;
dans un véhicule comprenant un mélange de
polyéthylène-glycol 4000 et de polyéthylène-
glycol 400 en un rapport d'environ 1:1,5, pré-
sent en une quantité d'au moins 90 % en poids
du véhicule.

4. Composition suivant l'une quelconque des revendi-
cations 1 à 3, qui comprend de la mupirocine, pré-
sente en une quantité d'environ 2 % en poids de la
composition.

5. Composition suivant l'une quelconque des revendi-
cations 1 à 4, qui comprend du digluconate de chlo-
rhexidine.

6. Composition suivant la revendication 5, dans la-
quelle le digluconate de chlorhexidine est présent
en une quantité d'environ 0,5 % (exprimée sous for-
me de la base libre) en poids de la composition.

7. Composition suivant la revendication 6, dans la-
quelle du digluconate de chlorhexidine est présent
en une quantité d'environ 0,2 % (exprimée sous for-
me de la base libre) en poids de la composition.

8. Utilisation de mupirocine ou d'un de ses sels ou es-
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ters pharmaceutiquement acceptables et de chlo-
rhexidine ou d'un de ses sels pharmaceutiquement
acceptables dans la production d'un médicament
suivant la revendication 1 pour le traitement d'infec-
tions bactériennes topiques.

9. Utilisation suivant la revendication 8, dans laquelle
le médicament est destiné à être utilisé pour le trai-
tement de lésions consistant en brûlures infectées.
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